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[57] ABSTRACT 

A film feeder of a cassettes X-ray photographic appara- 
tus comprises a plurality of suction cups capable of 
attracting unexposed film in a first and second maga- 
zines receiving unexposed film of different sizes, first 
guide path for guiding the cups between the first maga- 
zine and a feed mechanism which feeds unexposed film 
to a holder section, a second guide path for guiding the 
cups between the second magazine and feed mecha- 
nism, and a drive control mechanism for moving the 
cups attracting unexposed film from the first and second 
magazine to the holder along the first and second guide 
path selected optionally. The cups are moved in a verti- 
cal, slant and horizontal direction by the drive control 
mechanism. 

10 Claims, 5 Drawing Sheets 
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to maintain, and which improves the reliability of film 
FILM FEEDER OF A CASSETTELESS X-RAY feeding. 

PHOTOGRAPHIC APPARATUS BRIEF DESCRIPTION OF THE DRAWINGS 


This application is a continuation of application Ser. 5 
No. 027,130, filed Mar. 16, 1987, which is a continuation 
of application Ser. No. 583,228, filed Feb. 24, 1984 both 
abandoned. 

BACKGROUND OF THE INVENTION l0 

The present invention relates to a film feeder of a 
cassette-less X-ray photographic apparatus* in which 
unexposed film is taken out from a magazine by a suc- 
tion means such as suction cups and is fed to a holder for 
X-ray photographing. 15 

FIG. 1 shows an example of an apparatus of this type. 
In FIG. 1, a spot-shot section 2 for X-ray photograph- 
ing using transmitted X-ray from an X-ray generator 1 
is disposed under a bed 3. First and second film supply 
magazines 4 and 5 which store a plurality of unexposed 20 
film of different sizes are removably attached to the 
spot-shot section 2. Also, a film recovery magazine 6 
which stores exposed film is removably disposed under 
the first and second magazines 4 and 5. 

FIG. 2 shows the construction of the spot-shot sec- 
tion 2 in detail. Unexposed fun is taken out from the first 
film supply magazine 4 by suction, and is fed from one 
spot PI to another spot P3, as shown in FIG. 2. In order 
to prevent the removal of superposed film, a first sue- 3Q 
tion cup 7 is provided which oscillates in the directions 
indicated by an arrow Al in the course of feeding. 
Likewise, unexposed film is taken out from the second 
film magazine 5 by suction, and is fed from a spot P4 to 
a spot P6. A second suction cup 8 which oscillates in the 35 
directions indicated by an arrow A2 in the course of 
feeding is provided for the prevention of the removal of 
superposed films. Unexposed film fed by the suction 
cups 7 and 8 is delivered to a transfer path 9 which is 
formed of a number of conveyor rollers 9a and con- 40 
veyor guides 9b, and is fed into a fastening plate 11 by 
a pair of feed rollers 10a and 10b which face each other. 
Thereafter, the fastening plate 11 is transferred to a 
shooting position for X-ray photography which is done 
by operating control console (not shown). Exposed film 45 
is drawn out from the fastening plate 11 as the feed 
rollers 10ff and 106 are rotated reversely. Then, the 
exposed film is reversely transferred along the transfer 
path 9 and carried into the film recovery magazine 6 via 
a diverging portion 9c. 50 

The prior art apparatus, however, requires the num- 
ber of suction cups to be equal to the film supply maga- 
zines. A number of drive mechanisms are needed to 
linearly move and rock the suction cups, making the 
apparatus bulky and complicated in structure. Since the 55 
transfer path for guiding film along the conveyor guides 
is relatively long, film may be damaged during feeding. 
If the film is jammed, moreover, it cannot easily be 
removed. Since part of the transfer path serves both as 
a forward and return path, one operation cycle for 60 
continuous photographing requires much time. 

SUMMARY OF THE INVENTION 

The object of the present invention is to provide a 
film feeder of a cassetteless X-ray photographic appara- 65 
tus, affording a reduced drive mechanism for suction 
means such as suction cups which simplifies the con- 
struction, which shortens the shot cycles, which is easy 


FIG. 1 is a side view schematically showing a con- 
ventional cassetteless X-ray photographic apparatus; 

FIG. 2 shows an outline of a prior art film feeder; 

FIG. 3 shows an outline of a film feeder according to 
one embodiment of the present invention; 

FIGS. 4A and 4B are a front view and a side view, 
respectively, of a drive mechanism used in the film 
feeder; 

FIG. 5 is a block circuit diagram showing a synchro- 
nous control means of the drive mechanism; and FIGS. 
6A to 6G are time charts for illustrating the operation of 
the synchronous control means. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

A photographic film feeder of a cassetteless X-ray 
photographic apparatus according to one embodiment 
of the present invention will now be described with 
reference to the accompanying drawings. 

Since the X-ray photographic apparatus has the same 
outline as the conventional one, only a spot-shot section 
including the photographic film feeder, which consti- 
tutes a special feature of the invention, will be described 
with reference to the drawing in FIG. 3. 

In FIG. 3, numeral 20 designates a frame. A first film 
supply magazine 21, a second film supply magazine 22, 
and a film recovery magazine 23 are detachably in- 
serted, by a conventional method, in individual open- 
ings that are vertically arranged on one side of the 
frame 20. A bundle of unexposed film of one size and 
bundle of unexposed film of the different size are stored 
individually in the first and second magazines 21 and 22. 
The recovery magazine 23 stores therein film that is 
exposed in the manner mentioned later. A movable 
suction means 24 and a drive mechanism 25 for moving 
the suction means 24 are arranged in the frame 20. 

A film holder or fastening plate 26 for holding unex- 
posed film for X-ray photography is disposed inside the 
upper portion of the frame 20 for horizontal reciproca- 
tion. The film holder 26 is formed of a pair of flat plates 
that are combined so that one end of each plate is pivot- 
ally supported for swinging the other end side. A feed 
mechanism 27 is provided near the other end of the film 
holder 26 when the holder 26 is located in its right-hand 
motion limit position. The feed mechanism 27 is formed 
of a pair of reversible feed rollers 27a and 21b that can 
be separated from each other. The feed mechanism 27 
supplies the film holder 26 with unexposed film fed 
from the film supply magazine 21 or 22 by the suction 
means 24, and also feeds exposed film from the film 
holder 26 to the return-feed mechanism mentioned be- 
low. 

The return-feed mechanism, which is provided near 
the feed mechanism 27, includes a fixed guide plate 28 
and a movable guide plate 29 that face each other at a 
predetermined space. The right-hand half of the fixed 
guide plate 28 on the outer side is bent downward, 
while the movable guide plate 29 on the inner side has 
a length half of that of the fixed guide plate 28. The 
movable guide plate 29 is curved so as to face the right- 
hand half of the fixed guide plate 28. The movable guide 
plate 29 is also swingably mounted on the frame 20 in a 
manner such that the space between the two guide 
plates 28 and 29 is wider on the upper end side. A pair 
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of conveyor belts 30a and 30b are provided on the 
lower end or outlet side of the guide plates 28 and 29. 
Each of the conveyor belts 30a and 30b is formed on an 
endless belt which extends between its corresponding 
guide plate 28 and 29 on the upper end side and the 5 
space over the film recovery magazine 23 on the lower 
end side. The two conveyor belts 30a and 30b are sub- 
stantially wholly in contact on one side so that the ex- 
posed films fed between the guide plates 28 and 29 are 
guided in a sandwiched manner to the space over the 10 
magazine 23. A pair of delivery pinch rollers 31a and 
31b are provided near the lower end or outlet side of the 
conveyor belts 30a and 30& A rockable feed plate 32 is 
disposed on the outlet side of the pinch rollers 31a and 
31b, declining toward the magazine 23. The exposed 15 
film transferred by the conveyor belts 30a and 30b is fed 
under the feed plate 32 by the pinch rollers 31a and 316, 
and is knocked into the magazine 23 by the feed plate 32 
as the feed plate 32 rocks. 

In FIG. 3, numeral 33 designates a name printer for 20 
printing the name and other data of a subject on film 
held in the holder 26, while numeral 34 denotes a suc- 
tion pump connected to the suction means 24 by means 
of a flexible hose (not shown) and adapted to evacuate 
the suction means 24. Both these members 33 and 34 are 25 
conventional members. 

As shown in FIG. 4B, the suction means 24 is formed 
of a suction cylinder 24a extending along the width of 
the magazines 21, 22 and 23 and a plurality of funnel- 
shaped suction cups 246 (five cups in the present em- 30 
bodiment) that are arranged at regular intervals along 
the suction cylinder 24a and each connected at the basal 
end to the suction cylinder 24a. 

Referring now to FIGS. 4A and 4B, the drive mecha- 
nism 25 will be described in detail. 35 

The drive mechanism 25 comprises a rocking mecha- 
nism 25a for rocking the suction means 24, a first recti- 
linear drive mechanism 2Sb for rectilinearly moving the 
suction means 24 in a first direction (vertical direction 
or Y-direction) in association with the rocking mecha- 40 
nism 25a, and a second rectilinear drive mechanism 25c 
for rectilinearly moving the suction means 24 in a sec- 
ond direction (horizontal direction of X-direction) per- 
pendicular to the first direction in association with the 
mechanisms 25a and 256. 45 

The rocking mechanism 25a formed of a suction cyl- 
inder holder 40 horizontally supporting one end of the 
suction cylinder 24a in a manner such that; the suction 
cylinder 24a; a rotating motor 43 attached to the holder 
40; and a gear mechanism 42 disposed between the 50 
motor 43 and the suction cylinder 24a which is adapted 
to transmit rotary power from the motor 43 to the suc- 
tion cylinder 24a can rotate around the axis of the suc- 
tion cylinder 24A. 

The first rectilinear drive mechanism 25b includes a 55 
pair of guide rods 46a and 46b attached to a traversing 
holder 45 so as to vertically extend parallel to each 
other. The guide rods 46a and 466 are loosely inserted 
in through holes that vertically penetrate the suction 
cylinder holder 40. Thus, the holder 40 is attached to 60 
the traversing holder 45 so that it can move vertically 
along the guide rods 46a and 46b, The traversing holder 
45 is provided with a vertical drive motor 47, a rotary 
encoder 49 for transverse motion control, and a reduc- 
tion gear mechanism 48, These three members 47, 49 65 
and 48 can all move together. The encoder 49 produces 
a prescribed signal in response to the rotation of the 
drive shaft of the motor 47. The shaft of the motor 47 is 


connected to the reduction gear mechanism 48. A first 
endless chain 81 is stretched between a sprocket in- 
cluded in the gear mechanism 48 and a sprocket 80 
rotatably attached to the upper portion of the traversing 
holder 45. The sprocket 80 is also connected by means 
of a shaft 83 with another sprocket 82 which can rotate 
coaxially therewith. A sprocket 84 is rotatably attached 
to the lower portion of the traversing holder 45. A 
second endless chain 85 is stretched between the 
sprockets 82 and 84, extending vertically. The suction 
cylinder holder 40 is connected to part of the second 
chain 85 by means of a coupling member 86. Thus, the 
holder 40 is moved in the vertical direction indicated by 
an arrow A by means of the gear mechanism 48 and the 
first and second endless chains 81 and 85 as the motor 47 
rotates. 

The second rectilinear drive mechanism 25c includes 
a pair of guide rails 50a and 506 that extend horizontally 
at a predetermined space. The traversing holder 45 
engages the rails 50a and 50b to be guided thereby in 
horizontal movement relative to the frame 20. A plural- 
ity of idle sprockets 51, which are arranged at predeter- 
mined intervals in a loop, are rotatably set between the 
rails 50a and 506 in the frame 20. An endless chain 53 is 
passed around the sprockets 51. The chain 53 engages a 
drive sprocket 52 which is rotatably supported on the 
frame 20. The drive sprocket 52 is coupled with the 
shaft of a step motor 54 for transverse drive which is 
fixed on the frame 20. The holder 45 is coupled to part 
of the endless chain 53 by a coupling member 55. Thus, 
the holder 45 is moved horizontally as the chain 53 is 
driven by the motor 54. 

It will be understood from the above description that 
the drive mechanism 25 can move the suction means 24 
in the X-, Y- and ©-directions within a plane (drawing 
plane of FIG. 3) by means of the motors 43, 47 and 54 
thereof. 

There will now be described a drive control means 56 
which controls the motors 43, 47 and 54 of the drive 
mechanism 25, thereby guiding the suction means 24 
along a predetermined course. 

The drive control means 56 is provided in the frame 
20 as shown in FIG. 3, and, in a predetermined embodi- 
ment, controls the motion of the suction means 24 in the 
following manner. 

In feeding unexposed film taken out from the first 
film supply magazine 21, the suction means 24 moves 
linearly via spots a3, a2, al, bl, c, d and e in FIG. 3 in 
the order named. The suction means 24 oscillates 
through an angle fl around its basal part (suction cylin- 
der 24a) at the spot a2, rocks counterclockwise through 
an angle f3 at the spot c, and rocks counterclockwise 
through an angle f3 at the spot c, and rocks counter- 
clockwise through an angle f4 at the spot d. The suction 
means 24 oscillates at the spot a2 in order to separate the 
uppermost film in the magazine attracted to the down- 
ward suction cups 246 from the next film which may 
stick to the uppermost one, that is, to prevent the re- 
moval of any superposed film. Under the condition that 
f3-hf4=l80° (f3=60° and f4=120° in the present em- 
bodiment), the suction means 24 swings through the 
angles f3 and f4 in order that the suction cups 246 turn 
upward to feed the film between the feed rollers 27a and 
276. To feed more film from the first magazine 21 by a 
suction means 24 that has finished feeding the preceding 
film between the feed rollers 27a and 276, the suction 
means 24 is brought close to the magazine 21 through a 
return path reverse to the forward path. Preferably, the 
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suction means 24 is designed so that it passes through Thereafter, it moves to the right to reach the spot c via 

the spot a2 without oscillating in the return path. the spot bl. At the spot c, it rocks counterclockwise 

In feeding unexposed film taken out from the second through the angle f3 (60°). Then, it moves diagonally (at 

film supply magazine 22, the suction means 24 moves 60°) upward from the spot c to the spot d, where is 

linearly via spots b3, b2, bl, c, d and ein FIG. 3. The 5 rocks counterclockwise through the angle f4 (120"). 

suction means 42 or the suction cups 24b oscillate Thus, the suction means 24 is positioned so that the 
through an angle f2 at the spot b2 for the prevention of suction cups 24 are turned upward to bear the film 

the take-out of superposed films. Then, the suction thereon. In this position, the suction means 24 moves to 

means 42 rocks counterclockwise through the angles f3 the left to reach the spot e. At the spot e, the unexposed 

and f4 at the spots c and d, respectively, in the same 10 film carried in this manner is fed into the holder 26 by 

manner as in the feeding of the film from the first maga- the pair of feed rollers 27a and 27b. Thereafter, the 

zine 21. * holder 26 moves to the left to subject the film to X-ray 

A first transfer path Rl covering the spots a3, a2, al, photographing, 

bl, c, d and e, and a second transfer path R2 covering If the removal of any unexposed film from the second 

the spots b3, b2, bl, c, d and e meet at the point bl and IS film supply magazine 22 is selected by switch operation, 

overlap at the section covering the spots c, d and e. For the suction means 24 attracts the film, and then moves 

convenience, the spot bl will hereafter be referred to as up to the spot bl via the spots b3 and b2 by the agency 

the initial position of the suction means 24. The suction of the drive mechanism 25 and the drive control means 

means 24 can reach the first or second magazine 21 or 56. At the spot b2, the suction means 24 oscillates 

22 more conveniently if it is previously located in the 20 through the angle f2 to prevent the removal of any 

initial position. To attain this, it is desirable that one superposed films. Thereafter, the suction means 24 

operation cycle start when unexposed film is fed to the reaches the spot e via the spots c and d, as in feeding the 

holder 26 by the suction means 24, and that it end when film from the first magazine 21. At the spot e, film is fed 

the suction means 24 returns to the initial position bl. into the holder 26. 

In the transfer paths Rl and R2, the suction means 24 25 In the film feed according to the present embodiment, 

may moved to the spot c from the spot d to take a mini- as described above, unexposed film can selectively be 

mum moving distance, since the section between these taken out from the two film supply magazines 21 and 22 

spots c and d is inclined in the direction to synchronize by the use of a single drive mechanism 25 and a single 

the movements of the suction means 24 in the X- and suction means 24. Therefore, the apparatus of the inven- 

Y-directions. Referring now to FIG. 5, there will be 30 tion can be made smaller and simpler than the prior art 

described an example of a synchronous control means apparatus which requires a plurality of drive mecha- 

56a for such synchronization. nisms and a plurality of suction means. Since unexposed 

The synchronous control means 56a includes a verti- film is fed from the magazines to the holder by only a 

cal drive control circuit 60 and a vertical drive motor suction means, it is possible to avoid damage to the film 

drive circuit 61 to receive a control circuit from the 35 attributed to sliding contact between the film and the 

control circuit 60. The vertical drive motor 47 is trig- conveyor guides that are used in the prior art apparatus, 

gered by a drive signal from the drive circuit 61. The Referring now to FIGS. 6A to 6G, the operation for 

output of the encoder 49, which is coupled to the output the movements of the suction means 24 in the X-, Y- and 

shaft of the motor 47 to drive the gear mechanism 48, is ^-directions will be described in detail, 

connected to one input of a first AND gate 63. The 40 The pulse generator 65 (FIG. 5) supplies a predeter- 

other input of the first AND gate 63 is connected with mined pulse signal as shown in FIG. 6D to the second 

the output of a synchronous control range detector 62 AND gates 67. A drive control signal is delivered from 

which is formed of a photosensor, microswitch or other the vertical drive control circuit 60. Receiving this 

means for detecting the situation that the suction means drive control signal, the vertical drive motor drive 

24 is on the section between the spots c and d of FIG. 3, 45 circuit 61 delivers an output signal whereby the vertical 

that is, on the slant path section. The output of the drive motor 47 is driven. As a result, the suction means 
detector 62 is also connected to a first input terminal of 24 is moved vertically (upward). The drive of the motor 

a second AND gate 67 through an inverter 66; Second 47 in this manner continues until the time tl when the 

and third input terminals of the second AND gate 67 are suction means 24 reaches the spot al. When the motor 

connected to the outputs of a transverse drive control 50 47 is stopped at time il, that is, when the input signal to 

circuit 64 and a pulse generator 65, respectively. The the motor 47 becomes low, the output of the encoder 49 

respective outputs of the first and second AND gates 63 also becomes low, as shown in FIG. 6A. Even after 

and 67 are connected to the input of an OR gate 68. The time tl, the output of the detector 62 remains at a low 

output of the OR gate 68 is connected to the step mem- level (L-level) to indicate that the spot c has not been 

ber 54 through a step motor drive control circuit 69 and 55 reached by the suction means 24, as shown in FIG. 66, 

a step motor drive circuit 70. so that the output of the encoder 49 and the output 

The operation of the film feeder of the X-ray photo- signal of the first AND gate 63 operate the AND of the 

graphic apparatus with the aforementioned construe- detector 62 the output of which maintains a low level, 

tion will now be described. The output signal of the second AND gate 67 to which 

If the removal of unexposed film from the first film 60 is applied: the inverted output signal (FIG. 6B) of the 

supply magazine 21 is selected by operating a selector synchronous control range detector 62; the output sig- 

>^ switch (not shown) on the frame 20, the suction means nal (FIG. 6C) of the transverse drive control circuit 64; 

^ 24 attracts the unexposed film by means of the suction and the pulse signal (FIG. 6D) from the pulse generator 

^ cups 246, and then moves up to the spot a2 by the 65, is a pulse signal during the interval between times tl 

) agency of the drive mechanism 25 and drive control 65 and t2, as shown in FIG. 6F. Therefore, the output 

means 56. The suction means 24 oscillates through the signal of the OR gate 68 to which is applied the output 

angle fl at the spot a2 to prevent the removal of any signals of the AND gates 63 and 67 is a pulse signal, as 

superposed film, and then moves up to the spot al. shown in FIG. 6G. Accordingly, the motor 54 is trig- 
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gered by the pulse signal through the medium of the 
control circuit 69 and the drive circuit 70. Thus, the 
suction means 24 moves horizontally (to the right) 
while it is transferred from the spot al to the spot c by 
the motor 54. 5 

When the suction means 24 reaches the spot c, the 
detector 62 detects this, and its output (FIG. 6B) is 
in verted. In a short period of time (between times t2 and 
t3), the output of the encoder 49 is inverted to the low 
level, and becomes a pulse signal. As a result, the output 10 
„ of the first AND gte 63 becomes a pulse signal, so that 
the output of the OR gate 68 also becomes a pulse signal 
responsive to the output of the OR gate 68 and the 
motor 54 is started. Since the two motors 47 and 54 are 
driven synchronously after time t3 t the suction means 15 
24 is moved diagonally to the upper right to reach the 
spot d. 

During the time interval between times t2 and t3 
when the motors 47 and 54 are stopped, the suction 
means 24 is rocked counterclockwise through the angle 20 
f3. Control means for the motor 43 to achieve such 
rocking is expected to drive the motor 43 for a time 
corresponding to the angle f3 after detecting that the 
spot c is reached by the suction means 24. 

Description of the control of the suction means 24 25 
after the spot d is reached thereby is omitted here, since 
it may be inferred from the foregoing description. 

If a rotation transmission system for the rotary en- 
coder 49 for transverse motion control is constructed so 
that the encoder 49 delivers one pulse every time the 30 
suction means 24 moves vertically for, e.g., 1 mm, and 
if the second rectilinear drive mechanism 25c is con- 
structed so that the suction means 24 moves trans- 
versely for 1 mm every time the transverse drive step 
motor 54 rotates for one step angle, then the slant path 35 
section between the spots c and d of FIG. 3 is inclined 
horizontally at 45*. The inclination of the slant path 
section can optionally be set by changing the rate of 
rotation transmission to the rotary encoder 49. In mov- 
ing the suction means 24 diagonally, the first and second 40 
rectilinear drive mechanisms 25b and 25c are controlled 
synchronously. Therefore, if the rotating speed of the 
vertical drive motor 47 is changed by load fluctuations, 
the rotation of the rotary encoder 49 for transverse 
motion control synchronizes with the change. Thus, the 45 
rotating speed of the transverse drive step motor 54 
follows the change to stabilize the slant path section. 

In the apparatus of the present embodiment, as seen 
from the above description, the use of the drive mecha- 
nism 25 and the drive control means 56 permits removal 50 
of unexposed film from a plurality of film supply maga- 
zines by the use of a single suction means, thus reducing 
the size of the apparatus. Since the first and second 
rectilinear drive mechanisms can be controlled syn- 
chronously in the diagonal transfer of the suction 55 
means, a fixed transfer path may be maintained for the 
shortest course without an interference. The use of 
different transfer paths for exposed and unexposed film 
permits shortening of the shot cycle. Moreover, the 
exposed film is fed between conveyor belts substantially 60 
throughout the course. If any film is jammed, therefore, 
it can be removed with ease. 

Although an illustrative embodiment of the present 
invention has been described in detail herein, it is to be 
understood that the invention is not limited to this em- 65 
bodiment, and that various changes and modifications 
may be effected therein by one skilled in the art without 
departing from the scope or spirit of the invention. For 


example, the drive control means for controlling the 
displacement of the suction means by the drive mecha- 
nism to transfer the unexpected film in the film supply 
magazine to the feed mechanism is not limited to the 
one used in the above embodiment. It may alternatively 
be constructed so that the drive amount of the drive 
mechanism is controlled in accordance with a pulse 
signal delivered in response to the drive amount of the 
feed mechanism, and that the drive mechanism and the 
feed mechanism are controlled synchronously in deliv- 
ering unexposed film from the drive mechanism to the 
feed mechanism. Specifically, a rotary encoder (not 
shown) for feeding is mounted on the drive shaft of a 
drive source (not shown) for the feed rollers 27a and 
276 shown in FIG. 3. In moving the suction means 24 
between the spots d and e, the step motor 54 for trans- 
verse drive is driven in accordance with output pulses 
from the rotary encoder by a system similar to the syn- 
chronous control means shown in FIG. 5, With this 
arrangement, the transfer of the film by the suction 
means and the film transfer by the feed rollers can be 
synchronized, so that the speeds of film transfer by 
these individual means can be made equal to securely 
prevent excessive stress from acting on the film at the 
time of delivery thereof. 

In the aforementioned embodiment, although two 
magazines for loading unexposed film therein are used, 
more than two magazines may be used. In this case, 
more than two sizes of film may be used without chang- 
ing of magazines. 

What is claimed is: 

1. A film feeder of a cassetteless x-ray photographic 
apparatus, comprising: 

a frame; 

at least first and second magazines for respectively 
storing a plurality of unexposed films of first and 
second sizes; 

a recovery magazine for storing exposed films; 

a holder movable between first and second positions 
for holding an unexposed film therein, the holder 
having an end for insertion of the unexposed film 
into the holder when the holder is in the first posi- 
tion, the exposed film in the holder being posi- 
tioned for exposure with the holder in the second 
position, and after exposure the film being sup- 
ported for discharge from the holder at said end 
thereof with the holder in the first position; 

a common suction means of picking up and holding 
one of the unexposed films stored in the first and 
second magazines; 

a first guide path extending to said first position from 
the first and second magazines; 

film return guide path extending to the recovery 
magazine from said first position, the second guide 
path being different from the first guide path; 

a driving means for moving the suction holding the 
unexposed film in vertical and horizontal direc- 
tions, rotating the suction means, and moving the 
suction means to said first position of said holder 
along the first guide path; and 

a return mechanism for transporting the exposed film 
along said film return guide path to the recovery 
magazine from said first position. 

2. The film feeder according to claim 1, wherein said 
first guide path terminates at a common guide path 
section extending to the feed mechanism, which section 
is common to said first guide path and to a second guide 
path from one of the first and second magazines. 
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3. The film feeder according to claim 2, wherein said controlling the drive of the second motor in accordance 
common guide path section includes a slant guide path with the pulse signal. 

section. Th e ^ m feeder according to claim 1, wherein said 

4. The film feeder according to claim 3, wherein said return mechanism includes a pair of endless belts for 
common guide path section includes part of the second * holding and carrying an exposed film from said holder, 
guide path 8> ^ ^ m feeder according to claim 2 wherein said 

5. The fiim feeder according to claim 4, wherein said and * econ , d are substantially horizon- 
common suction means includes at least one suction cup P°fioned one above the other with i one of said 
- AA 4 . • #»i . , T first and second guide paths extending from said first 
for attracting the unexposed film on the back thereof, ma ^ & J tha t £ ereof extendil f from ^ sec . 

and a drive control mechanism including a rotating ond magazines 

mechanism for rocking the common suction means in 9. The film feeder according to claim 1. which further 

one direction through a fixed angle within 180 at an mcludes a feed mechanism located in the position near 

intersection of the horizontal guide path section and one the holder for f eed in g foe unexposed film to the holder 

end of the slant guide path section, and to rotate the 15 from me com mon suction means, and the exposed film 

common suction means in said one direction through an to me re turn feed mechanism from the holder, 

angle equal to 1 80° minus said fixed angle at another end io. The film feede according to claim 9, wherein said 

of the slant guide path section. feed mechanism includes a pair of pinch rollers which 

6. The film feeder according to claim 5, wherein said rotate in one direction to directly feed the unexposed 
driving means includes first and second motors for mov- 20 film to the holder from the common suction means, and 
ing the common suction means, and said drive control rotate in another direction to directly feed the exposed 
mechanism includes means for producing a pulse signal film to the return feed mechanism from the holder, 
responsive to the drive of the first motor and means for 
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It is certified that error appears in the above-identified patent and that said Letters Patent is hereby 
corrected as shown below: 


\ p the Claims 

Claim 1, Column 8, Line 43, change "exposed" to 
— unexposed — ; 

Claim 10, Column 10, Line 17, change "feede" to 
— feeder — . 
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